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Abstract 

Background — Symptomatic intracerebral hemorrhage (sICH) remains the most feared 
complication of intravenous tissue plasminogen activator (IV tPA) treatment. We aimed to 
investigate how previously validated scoring methodologies would perform in treated patients in 
two US Stroke Belt states. 

Methods and Results — We retrospectively reviewed consecutive patients from two centers in 
two Stroke Belt states who received IV tPA (2008-2011). We assessed the ability of three models 
to predict sICH. sICH was defined as a type 2 parenchymal hemorrhage with deterioration in 
National Institutes of Health Stroke Scale (NIHSS) score of >4 points or death. Among 457 IV 
tPA-treated patients, 19 (4.2%) had sICH (mean age 68, 26.3% Black, 63.2% female). The 
Cucchiara model was most predictive of sICH in the entire cohort (AUC: 0.6528) and most 
predictive of sICH among Blacks (OR = 6.03, 95% CI 1.07-34.1, P = 0.0422) when patients were 
dichotomized by score. 

Conclusions — In our small sample from the racially heterogeneous US Stroke Belt, the 
Cucchiara model outperformed the other models at predicting sICH. While predictive models 
should not be used to justify nontreatment with thrombolytics, those interested in understanding 
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contributors to sICH may choose to use the Cucchiara model until a Stroke Belt model is 
developed for this region. 

1. Background 

Despite multiple acute stroke treatment trials, thrombolytic therapy with intravenous tissue 
plasminogen activator (IV tPA) remains the only FDA-approved acute treatment for 
ischemic stroke with proven long-term benefit [4, 5]. This treatment, while highly effective 
when administered in the appropriate setting, is not without risk. As many as 6% of patients 
treated with IV tPA for ischemic stroke were found to clinically deteriorate in the earliest 
randomized trial [5]; however current rates of symptomatic intracranial hemorrhage (sICH) 
are lower [6] and hemorrhagic transformation (HT) rates are around 9% [7]. These 
differences may be explained by differences in criteria used to define sICH [8]. 

Due to provider concern for sICH, early efforts at minimizing these adverse events focused 
on identifying sICH risk factors. Elevated serum glucose [9-11] or ferritin [12] on 
admission, history of diabetes mellitus [13], older age [10], greater baseline stroke severity 
[10, 14-16], and current tobacco use [14, 17] have all been identified as potential risk 
factors for sICH. In an effort to more accurately predict which patients are at the greatest 
risk of postthrombolytic hemorrhagic transformation (HT) [1, 18, 19] and/or sICH [2, 18- 
20], composite scores that integrate multiple demographic and clinical factors have been 
developed. To date, no score has been designed or tested specifically for ischemic stroke 
patients in the Stroke Belt of the United States. The Stroke Belt is an area of the southern US 
where the patient population has been repeatedly described as distinct from the remaining 
nationwide cohort [21-24], with higher mortality related to stroke, and IV tPA treatment 
rates can be as high as 30% [25]. 

The goals of this investigation were (1) to validate existing scoring methodologies [1-3] in 
predicting sICH in our cohort of ischemic stroke patients who live in the US Stroke Belt and 
(2) to compare the efficacy of these scoring methodologies in predicting risk of sICH for 
ischemic stroke patients in the US Stroke Belt. 

2. Methods 

We conducted a retrospective analysis of prospectively collected data using patients 
admitted from 2008 to 201 1 to two academic stroke centers in two Stroke Belt states. Only 
patients treated with IV tPA were included. Patients treated with adjuvant intra- arterial 
thrombolysis were not excluded from the analysis. Trained neurologists collected imaging 
data retrospectively, blinded to the risk score variables. Select clinical, imaging, and 
laboratory data were used to calculate the following risk of sICH scores (1) intracranial 
hemorrhage risk score developed by Cucchiara et al. [1], (2) the safe implementation of 
treatments in stroke-sICH (SITS-sICH) risk score [2, 26], and (3) stroke prognostication 
using age and NIHSS (SPAN-100) score [3]. These scoring methodologies are summarized 
in Table 1. Given recent findings that ICD9 codes cannot accurately identify HT after 
ischemic stroke, HT was confirmed by vascular neurologists using 24-hour IV tPA follow- 
up noncontrast computed tomographic imaging of the head [27]. sICH was defined as a type 
2 parenchymal hemorrhage with deterioration in National Institutes of Health Stroke Scale 
(NIHSS) score of >4 points or death [28]. Baseline characteristics between patients who did 
and did not experience sICH were compared using Pearson Chi Square and Wilcoxon Rank 
Sum tests. Binary logistic regression and receiver operating characteristic (ROC) curves 
were used to assess the ability of each scoring system to predict sICH. Scoring systems were 
tested in the entire population and then stratified by race. All tests were performed at the 
alpha = 0.05 significance level. This study was approved by our institutional IRB. The 
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scoring systems were assessed by looking at the scores continuously, in four categories, and 
by dichotomizing the scores. The Cucchiara score is already categorized as a score of O^t 
whereas the SITS-sICH score was broken into low, average, moderate, and high risk based 
on the original design. The Cucchiara score was further dichotomized into <3 and >3, while 
the SITS-sICH score was further dichotomized into low/average versus moderate/high. 

3. Results 

Of the 457 ischemic stroke patients that met inclusion criteria,19 (4.2%) had sICH. All 
patients with sICH were included in the analysis. Patients who experienced sICH had higher 
admission serum glucose levels compared to those who did not experience sICH. Of note, a 
slightly larger proportion of patients with sICH group were diabetic (31.6% versus 26.8%, P 
= 0.6441), yet fewer were taking oral diabetes medications 5.6% versus 15.6%, P = 0.1631). 
Only 1 of the 19 (5.9%) patients with sICH reported actively using tobacco compared to 
27.1% in those who did not experience sICH (Table 2). 

The Cucchiara model, which was designed to predict HT, [1] was found to be most 
predictive of sICH (AUC: 0.6528) of the 3 scoring methods (Figure 1). When stratified by 
race, the Cucchiara score remained most predictive of sICH for both Blacks (AUC: 0.6896) 
and Whites (AUC: 0.7256) in our sample. 

3.1 . Four-Category Score Comparisons 

As depicted in Table 3 and Figure 2, for patients classified as having a high risk Cucchiara 
score in the 4-category groups, the odds of having sICH were two times greater than any of 
the other groups (OR 2.02, 95% CI 1.08-3.81). On the other hand, in patients classified as 
having a high risk according to their 4-category SITS-sICH score, the odds of having sICH 
were only one and a half times that of those not in the other three groups (OR 1.51, 95% CI 
0.63-3.63), but the association was not statistically significant. For Black patients in the 
high-risk 4-category Cucchiara score, the odds of having sICH were three times that of those 
in the other groups (OR 2.91, 95% CI 1.10-7. 72). This is in contrast to patients who are 
classified as having a high risk according to their 4-category SITS-sICH score, where the 
odds of having sICH were more than one and a half times that of those in the other 
categories (OR 1.64, 95% CI 0.54-4.97), but the association was not statistically significant. 
In White patients with a high risk score according to their 4-category Cucchiara score, the 
odds of having sICH when compared to those not in the high risk group were similar (OR 
1.02, 95% CI 0.34-3.02), while those classified high risk according to the 4-category SITS- 
sICH score had more than one and a half times the odds of sICH compared to those in the 
lower risk groups (OR 1.63, 95% CI 0.39-6.86), but the association was not statistically 
significant. 

3.2. Dichotomized Score Comparisons 

In patients categorized as having a high risk Cucchiara score in the dichotomized groups, the 
odds of having sICH were nearly three and a half times that of those not in the high risk 
group (OR 3.42, 95% CI 0.90-12.9), but the association was not statistically significant. On 
the other hand, patients categorized as having a high risk according to their dichotomized 
SITS-sICH score, the odds of having sICH were only 1.3 times that of those not in the high 
risk group (OR 1.26, 95% CI 0.33-4.85), but the association was not statistically significant. 
We were unable to calculate the odds of sICH in patients classified as high risk by the 
dichotomized SPAN- 100 score, as none of our sICH patients had a SPAN- 100 score of 100 
or greater. In Black patients classified as high risk using the dichotomized Cucchiara score, 
the odds of having sICH were six times that of those not in the high risk group (OR 6.03, 
95% CI 1.07-34.1). This is in contrast to patients classified as having a high risk according 
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to their dichotomized SITS-sICH score, where the odds of having sICH were 1.2 times that 
of those not in the high risk group (OR 1.24, 95% CI 0.24-6.38), but the association was not 
statistically significant. In White patients, only the SITS-sICH score model converged, 
demonstrating that in White patients classified as high risk using the dichotomized SITS- 
sICH score, the odds of sICH were nearly two times that of those not in the high risk group 
(OR 1.78, 95% CI 0.14-21.92), but the association was not statistically significant. 

Figure 3 depicts the percentage of patients who experienced sICH according to selected risk 
scores. No patient with the lowest Cucchiara score experienced sICH. No patient within our 
sample was classified as having a Cucchiara score of 4. sICH rate was similar in patients 
with Cucchiara scores of 1 and 2, but 1 1.5% in patients with scores of 3. For the SITS-sICH 
score, rate of sICH was lowest in the low-score group and highest in the high-score group, 
but average and moderate scores had disproportionate rates of sICH. As previously stated, 
there were no patients with sICH with a SPAN-100 score of greater than 100 in our sample. 

4. Discussion 

While previously established scoring tools for predicting HT or sICH after thrombolysis 
have been validated in other populations [29], we did not find them to be generalizable to 
our sample of Stroke Belt patients. Using the data elements and thresholds described by the 
original investigators, we found the Cucchiara model to have the best external validity in 
predicting sICH after administration of thrombolysis, particularly when there is a significant 
Black population. The SITS-sICH model, on the other hand, was more effective at 
predicting sICH among Whites. Lastly, the SPAN-100 model, while incorporating baseline 
data elements similar to the other models, was not effective at predicting sICH in our 
population since none of the SPAN-100 positive patients experienced sICH. 

Both the Cucchiara and SITS-sICH models use older age, greater baseline NIHSS scores, 
and higher serum glucose levels as components of their scoring systems; however, these two 
models may differ subtly at predicting HT or sICH due to the differential weight placed on 
components of the models (e.g., Cucchiara 25% of available points for hyperglycemia 
versus SITS-MOST 16.7% of available points) and the distinct thresholds used for their 
common components (e.g., Cucchiara baseline NIHSS >10 versus SITS-sICH baseline 
NIHSS 7-12 or >12). Furthermore, while the SITS-sICH score was designed to predict 
sICH, the Cucchiara model was designed to predict HT. It is possible that the Cucchiara 
model's superior ability to predict sICH in Blacks and the SITS-sICH model's ability to best 
predict sICH in Whites in both the 4-group and dichotomized analysis is a function of the 
underlying population used to create each scoring system. It is not surprising that SPAN-100 
was outperformed by the other models, given that it was created not for the best 
performance but for use as a simple, easy-to-remember tool. 

It is also important to distinguish which type of model can be most efficiently utilized in a 
given hospital system. While the SPAN-lOOmodel [3] may be calculated rapidly and with 
ease, it does not take into account factors previously shown to effect HT, such as serum 
glucose [9-1 1]. The SITS-sICH model [2] is much more encompassing but may be 
perceived as burdensome given the data points required. Given the known limitations of 
scoring systems of this nature, each center may benefit from determining the scoring method 
that most accurately predicts sICH in their patient population. While predictive models 
should not be used to justify nontreatment with IV tPA, those interested in understanding 
contributors to sICH after controlling for hypertension protocol violations and improper 
patient selection may choose to use the Cucchiara model until a Stroke Belt model is 
developed for this region. 
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The limitations of our study warrant discussion. Performing a retrospective analysis of data 
collected both prospectively and retrospectively limited the availability of data points and 
prohibited comparisons with other sICH predictive models such as the hemorrhage after 
thrombolysis (HAT) score [18], the iScore [19], and others that take brain imaging into 
consideration [20, 30]. Our small sample size limited our ability to attain precise estimates, 
while the small number of cases of sICH may have limited our ability to detect existing 
differences between scoring systems. 

Despite its limitations, our study is unique in that it attempts to test the external validity of 
three sICH prediction scores by examining their performance in a sample taken from the 
Stroke Belt. Our results suggest that the existing scoring systems may need recalibration to 
work on racially diverse populations that inherently carry higher rates of diabetes and 
hypertension which are often poorly controlled. Additional study in larger, more diverse 
samples of IV tPA -treated patients is warranted. 

Acknowledgments 

The project described was supported by Award nos. 5 T32 HS013852-10 from The Agency for Healthcare 
Research and Quality (AHRQ), 3 P60 MD000502-08S1 from The National Institute on Minority Health and Health 
Disparities (NIMHD), National Institutes of Health (NIH), and 13PRE13830003 from the American Heart 
Association (AHA). The content is solely the responsibility of the authors and does not necessarily represent the 
official views of the AHA, AHRQ, or the NIH. 

References 

1. Cucchiara B, Tanne D, Levine SR, Demchuk AM, Kasner S. A risk score to predict intracranial 
hemorrhage after recombinant tissue plasminogen activator for acute ischemic stroke. Journal of 
Stroke and Cerebrovascular Diseases. 2008; vol. 17(no. 6):331-333. [PubMed: 18984422] 

2. Mazya M, Egido JA, Ford GA, et al. Predicting the risk of symptomatic intracerebral hemorrhage in 
ischemic stroke treated with intravenous alteplase: safe implementation of treatments in stroke 
(SITS) symptomatic intracerebral hemorrhage risk score. Stroke. 2012; vol. 43:1524-1531. 
[PubMed: 22442178] 

3. Saposnik G, Guzik AK, Reeves M, Ovbiagele B, Johnston SC. Stroke prognostication using age and 
nih stroke scale: Span-100. Neurology. 2013; vol. 80(no. l):21-28. [PubMed: 23175723] 

4. Saver JL, Yafeh B. Confirmation of tPA treatment effect by baseline severity-adjusted end point 
reanalysis of the NINDS-tPA stroke trials. Stroke. 2007; vol. 38(no. 2):414-416. [PubMed: 
17234987] 

5. Marler JR. Tissue plasminogen activator for acute ischemic stroke. The New England Journal of 
Medicine. 1995; vol. 333(no. 24): 158 1-1587. 

6. Bluhmki E, Chamorro A, Davalos A, et al. Stroke treatment with alteplase given 3.0-4.5 h after 
onset of acute ischaemic stroke (EC ASS III): additional outcomes and subgroup analysis of a 
randomised controlled trial. The Lancet Neurology. 2009; vol. 8(no. 12): 1095-1 102. 

7. Paciaroni M, Agnelli G, Corea F, et al. Early hemorrhagic transformation of brain infarction: rate, 
predictive factors, and influence on clinical outcome: results of a prospective multicenter study. 
Stroke. 2008; vol. 39(no. 8):2249-2256. [PubMed: 18535273] 

8. Seet RC, Rabinstein AA. Symptomatic intracranial hemorrhage following intravenous thrombolysis 
for acute ischemic stroke: a critical review of case definitions. Cerebrovascular Diseases. 2012; vol. 
34:106-114. [PubMed: 22868870] 

9. Ahmed N, Davalos A, Eriksson N, et al. Association of admission blood glucose and outcome in 
patients treated with intravenous thrombolysis: results from the Safe Implementation of Treatments 
in Stroke International Stroke Thrombolysis Register (SITS-ISTR). Archives of Neurology. 2010; 
vol. 67(no. 9): 1123-1 130. [PubMed: 20837858] 

10. Saver JL. Hemorrhage after thrombolytic therapy for stroke: the clinically relevant number needed 
to harm. Stroke. 2007; vol. 38(no. 8):2279-2283. [PubMed: 17641238] 



ISRN Stroke. Author manuscript; available in PMC 2014 February 04. 



Siegler et al. 



Page 6 



11. Demchuk AM, Morgenstern LB, Krieger DW, et al. Serum glucose level and diabetes predict 
tissue plasminogen activator: related intracerebral hemorrhage in acute ischemic stroke. Stroke. 
1999; vol. 30(no. l):34-39. [PubMed: 9880385] 

12. Choi K-H, Park M-S, Kim J-T, et al. The serum ferritin level is an important predictor of 
hemorrhagic transformation in acute ischaemic stroke. European Journal of Neurology. 2012; vol. 
19(no. 4):570-577. [PubMed: 21999175] 

13. Jaillard A, Cornu C, Durieux A, et al. Hemorrhagic transformation in acute ischemic stroke: the 
MAST-E study. Stroke. 1999; vol. 30(no. 7): 1326-1332. [PubMed: 10390303] 

14. Bang OY, Saver JL, Liebeskind DS, et al. Cholesterol level and symptomatic hemorrhagic 
transformation after ischemic stroke thrombolysis. Neurology. 2007; vol. 68(no. 10):737-742. 
[PubMed: 17182976] 

15. Cocho D, Borrell M, Martf-Fabregas J, et al. Pretreatment hemostatic markers of symptomatic 
intracerebral hemorrhage in patients treated with tissue plasminogen activator. Stroke. 2006; vol. 
37(no. 4):996-999. [PubMed: 16497981] 

16. Lansberg MG, Thijs VN, Bammer R, et al. Risk factors of symptomatic intracerebral hemorrhage 
after tPA therapy for acute stroke. Stroke. 2007; vol. 38(no. 8):2275-2278. [PubMed: 17569874] 

17. Aries MJH, Uyttenboogaart M, Koch MW, et al. Does smoking influence outcome after 
intravenous thrombolysis for acute ischaemic stroke? European Journal of Neurology. 2009; vol. 
16(no. 7):819-822. [PubMed: 19473358] 

18. Lou M, Safdar A, Mehdiratta M, et al. The HAT Score: a simple grading scale for predicting 
hemorrhage after thrombolysis. Neurology. 2008; vol. 71(no. 18): 1417— 1423. [PubMed: 
18955684] 

19. Saposnik G, Fang J, Kapral MK, et al. The iScore predicts effectiveness of thrombolytic therapy 
for acute ischemic stroke. Stroke. 2012; vol. 43(no. 5): 13 15-1322. [PubMed: 22308252] 

20. Barber PA, Demchuk AM, Zhang J, Buchan AM. Validity and reliability of a quantitative 
computed tomography score in predicting outcome of hyperacute stroke before thrombolytic 
therapy. The Lancet. 2000; vol. 355(no. 9216): 1670-1674. 

21. Howard VJ, Kleindorfer DO, Judd SE, et al. Disparities in stroke incidence contributing to 
disparities in stroke mortality. Annals of Neurology. 2011; vol. 69(no. 4):619-627. [PubMed: 
21416498] 

22. Liao Y, Greenlund KJ, Croft JB, Keenan NL, Giles WH. Factors explaining excess stroke 
prevalence in the US stroke belt. Stroke. 2009; vol. 40(no. 10):3336-3341. [PubMed: 19679841] 

23. Voeks JH, Mcclure LA, Go RC, et al. Regional differences in diabetes as a possible contributor to 
the geographic disparity in stroke mortality: the REasons for geographic and racial differences in 
stroke study. Stroke. 2008; vol. 39(no. 6): 1675-1680. [PubMed: 18388336] 

24. Howard G. Why do we have a stroke belt in the Southeastern United States? A review of unlikely 
and uninvestigated potential causes. The American Journal of the Medical Sciences. 1999; vol. 
317(no. 3):160-167. [PubMed: 10100689] 

25. Siegler JE, Boehme AK, Albright KC, Martin-Schild S. Ethnic disparities trump other risk factors 
in determining delay to emergency department arrival in acute ischemic stroke. Ethnicity and 
Disease. 2013; vol. 23:29-34. [PubMed: 23495619] 

26. Wahlgren N, Ahmed N, Eriksson N, et al. Multivariable analysis of outcome predictors and 
adjustment of main outcome results to baseline data profile in randomized controlled trials: safe 
implementation of thrombolysis in Stroke-MOnitoring STudy (SITS-MOST). Stroke. 2008; vol. 
39(no. 12):3316-3322. [PubMed: 18927461] 

27. Mullen MT, Moomaw CJ, Alwell K, et al. Icd9 codes cannot reliably identify hemorrhagic 
transformation of ischemic stroke. Circulation. 2013; vol. 6:505-506. [PubMed: 23819956] 

28. Wahlgren N, Ahmed N, Davalos A, et al. Thrombolysis with alteplase for acute ischaemic stroke 
in the safe implementation of thrombolysis in stroke-monitoring study (SITS-MOST): an 
observational study. Lancet. 2007; vol. 369(no. 9558)275-282. [PubMed: 17258667] 

29. Sung SF, Chen SC, Lin HJ, Chen YW, Tseng MC, Chen CH. Comparison of risk-scoring systems 
in predicting symptomatic intracerebral hemorrhage after intravenous thrombolysis. Stroke. 2013; 
vol. 44:1561-1566. [PubMed: 23632979] 



ISRN Stroke. Author manuscript; available in PMC 2014 February 04. 



Siegler et al. Page 7 

30. Strbian D, Meretoja A, Ahlhelm FJ, et al. Predicting outcome of IV thrombolysis: treated ischemic 
stroke patients: the DRAGON score. Neurology. 2012; vol. 78(no. 6):427-432. [PubMed: 
22311929] 



ISRN Stroke. Author manuscript; available in PMC 2014 February 04. 



Siegler et al. 



Page 8 



Prediction scores of sICH in the Stroke Belt Prediction scores of sICH in the Stroke Belt in Black patients 
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Prediction scores of sICH in the Stroke Belt in White patients 
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Figure 1. 

Receiver operator characteristic assessing ability of scores to predict sICH for all patients 
(a), Black patients (b), and White patients (c). sICH denotes symptomatic intracranial 
hemorrhage, AUC area under the curve, SPAN- 100 stroke prognostication using age and 
National Institutes of Health Stroke Scale score, and SITS safe implementation of treatments 
in stroke. 
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Prediction scores of sICH in the Stroke Belt in Black patients 
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Prediction scores of sICH in the Stroke Belt in Black patients 
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Figure 2. 

Odds of sICH according to selected scoring methodologies in our cohort of Stroke Belt 
patients using (a) 4-group and (b) dichotomized comparisons. sICH denotes symptomatic 
intracranial hemorrhage and SITS safe implementation of treatments in stroke. 
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Figure 3. 

Percentage of patients with sICH according to clinical score. Values represent percentage of 
patients who experienced sICH according to score type and score value. In the SITS-sICH 
score, low corresponds to 0-2 points, average corresponds to 3-5 points, moderate 
corresponds to 6-8 points, and high corresponds to 9-12 points. sICH denotes symptomatic 
intracranial hemorrhage, SITS safe implementation of treatments in stroke, and SPAN- 100 
stroke prognostication using age and National Institutes of Health Stroke Scale score. 
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Table 1 

Risk scoring methodologies for hemorrhagic transformation or symptomatic intracerebral hemorrhage 
following thrombolytic therapy. 



Investigator Score title 



Primary Points awarded 

outcome 

measure 



Conclusions 



Cucchiara et al. None 
[1] 



HT 4-point score with 1 point allotted for 

i. age >60 

baseline NIHSS >10 



u. 
iii. 



baseline serum glucose 
>8.325mmol/L (150mg/dL) 

baseline platelet count < 150,000/ 

3 



Proportion of patients with HT 

0 points: 2.6% 

1 point: 9.7% 

2 points: 15.1% 

3 or 4 points: 37.9% 
(AUC 0.69) 



Mazya et al. 
[2] 



SITS-sICH risk score sICH 



12-point score with 1 point allotted for 

i. baseline NIHSS 7-12 

ii. baseline systolic blood pressure 
>146mmHg 

iii. age >72 years 

iv. body weight >95 kg 

v. stroke onset to treatment time >180 
min 

vi. history of hypertension 
2 points allotted for 

i. baseline NIHSS >12 

ii. baseline serum glucose >180mg/dL 

iii. current use of aspirin (3 points if 
current use of combined aspirin and 
clopidogrel) 



Proportion of patients with sICH 

i. 0 points: 0.2% 

ii. >10 points: 14.3% 
(AUC 0.70) 



Saposnik et al. 
[3] 



SPAN- 100 



HT Composite score considered positive if 

i. age + baseline NIHSS >100 



Proportion of patients with HT 

i. SPAN-100 positive 
group 42% 

ii. SPAN-100 negative 
group 12% (P< 0.001) 



Table is not comprehensive. 

HT denotes hemorrhagic transformation; NIHSS: National Institutes of Health Stroke Scale; sICH: symptomatic intracerebral hemorrhage; CT: 
computed tomography of the head; MCA: middle cerebral artery; SITS: safe implementation of treatments in stroke; SPAN: stroke prognostication 
using age and National Institutes of Health Stroke Scale score. 
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Table 2 

Comparision of patients who experienced sICH to those without sICH. 





No sICH 
(N = 438) 


sICH 
(N = 19) 


P value 


Age, median y (range) 


66 (20-99) 


68 (40-89) 


0.3117 


Race, no. Black (%) 


100 (22.8%) 


5 (26.3%) 


0.2538 


Gender, no. female (%) 


197 (45.5%) 


12 (63.2%) 


0.1307 


Arrived within 3 hours, no. (%) 


267 (63.1%) 


10 (58.8%) 


0.7191 


Intra-arterial thrombolysis, no. (%) 


15 (3.4%) 


2 (10.5%) 


0.3260 


Past medical history, no. (%) 








Hyperlipidemia 


148 (34.0%) 


7 (36.8%) 


0.7994 


Hypertension 


319 (73.2%) 


15 (78.9%) 


0.5766 


Congestive heart failure 


49 (11.2%) 


1 (5.3%) 


0.257 


Atrial Fibrillation 


66 (15.2%) 


3 (15.8%) 


0.5722 


Diabetes 


117 (26.8%) 


6 (31.6%) 


0.6441 


Active smoker 


118 (27.1%) 


1 (5.9%) 


0.0317 


Laboratory values 








Admission glucose, median mg/dL (range) 


115 (65-663) 


153 (78-536) 


0.0009 


Admission platelet < 150.000 (%) 


6 (1.7%) 


0 (0.0%) 


0.7727 


INR, median (range) 


1.1 (0.7-2.3) 


1.1 (0.8-2.5) 


0.5794 


Home medications 








Aspirin 


136 (56.2%) 


5 (38.5%) 


0.1049 


Clopidogrel 


65 (26.9%) 


3 (23.1%) 


0.2492 


Aspirin + clopidogrel 


33 (15.7%) 


2(16.7%) 


0.3036 


Antihypertensive 


220 (50.2%) 


8 (44.4%) 


0.6305 


Oral diabetic medication 


68 (15.6%) 


1 (5.6%) 


0.1631 


Physical exam 








Admission systolic blood pressure, median mmHg (range) 


157 (82-265) 


169(100-260) 


0.3035 


Admission diastolic blood pressure, median mmHg (range) 


87 (45-187) 


91 (44-126) 


0.8446 


Admission NIHSS, median (range) 


9 (0-32) 


10 (0-20) 


0.5245 



sICH denotes symptomatic intracranial hemorrhage; INR: international normalized ratio; and NIHSS: National Institutes of Health Stroke Scale 
score. 
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Table 3 

Odds of sICH according to selected scoring methodologies in our cohort of Stroke Belt patients. 



OddsofsICH 
OR 95% CI P value 



Entire population 
Cucchiara score 

4 groups (1,2, 3,4) 2.02 1.08-3.81 0.0287 

2 groups (>=3) 3.42 0.90-12.9 0.0706 
SITS-sICH 

4 groups (0-2, 3-5, 6-8, 9-12) 1.51 0.63-3.63 0.3593 

2 groups (>=6) 1.26 0.33^1.85 0.7364 

SPAN- 100 n/a n/a n/a 

Black patients 
Cucchiara score 

4 groups (1,2, 3,4) 2.91 1.10-7.72 0.0318 

2 groups (>=3) 6.03 1.07-34.1 0.0422 
SITS-sICH 

4 groups (0-2, 3-5, 6-8, 9-12) 1.64 0.54^1.97 0.3792 

2 groups (>=6) 1.24 0.24-6.38 0.8009 

SPAN- 100 n/a n/a n/a 

White patients 
Cucchiara score 

4 groups (1, 2, 3, 4) 1.02 0.34-3.02 0.9730 

2 groups (>=3) n/a n/a n/a 

SITS-sICH 

4 groups (0-2, 3-5, 6-8, 9-12) 1.63 0.39-6.86 0.5049 

2 groups (>=6) 1.78 0.14-21.92 0.6535 

SPAN- 100 n/a n/a n/a 



SPAN- 100 model was unable to converge in the present population. 

sICH denotes symptomatic intracranial hemorrhage; OR: odds ratio; CI: confidence interval; SITS: safe implementation of treatments in stroke; 
SPAN-100: stroke prognostication using age and National Institutes of Health Stroke Scale score. 
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